irrelevant information, and will be more likely to take note of information relevant to their own practice.
In 1985, ECRI took the initiative of bringing together directors of medical device testing organisations throughout the world in order to determine areas of common interest, such as standardisation of test methods, joint studies and personnel exchanges. The initial group of nations represented, France, Germany, Italy, the Netherlands, Sweden, the United Kingdom and the United States, have since been joined by Finland, Hungary and Norway. All the laboratories undertake comparative evaluations. Some, such as those in Great Britain, Hungary and Italy, are government operated. Others, such as Sprima in Sweden, are quasi-governmental, and still others, such as ECRI, are independent of both industry and government. The proposed Australian Patient Safety Foundation has been nominated to represent Australia. There are many factors which need to be considered by an individual or an institution when clinical equipment is being selected for purchase. These factors will be reviewed in the light of experience in a major university teaching hospital.
Selecting and Purchasing Clinical Equipment

Selection of equipment
There are several steps to be followed in selection of equipment, if the most appropriate item is to be purchased. The user must obviously know the use to which the equipment is to be put, but the following must also have been considered. What alternatives are available? What options or accessories are required? Is it compatible with existing equipment? Can it be made compatible with future equipment? What warranty and servicing is available? What is the expected life of the equipment and the projected availability of spare parts? What consumables are necessary, and are these readily available? What special features are required?
A hospital equipment committee, supported by biomedical engineering expertise, can offer support in answering these questions, and also monitor equipment purchases in such a way as to maintain uniformity of equipment in the institution, when appropriate.
Selection of equipment in some cases is made easier by the availability of published reports, but these must still be interpreted in the local setting. Evaluation by on-site testing is essential. Evaluation by obtaining reports from knowledgeable users of the same equipment is always desirable. The opinions of those who will be actually using the equipment should always be sought. Where little on-site servicing is available, the turn-around time for servicing, availability of loan equipment and cost of freight and insurance become important.
The Emergency Care Research Institute (ECRI, Philadelphia) provides a formal consulting service in which a detailed analvsis of all appropriate equipment is made through its SELECT©"custom .. analysis service. The reports include an overview of the technology in the area, reports from other users of the same equipment, an analysis of any risks or problems that may be expected, information on training programs and warranty conditions, a projection of costs for supply, maintenance and repairs, total life-cycle and cost-per-use analyses, specific recommendations on what to buy and why, and guidance on how to get the best overall 'package'. ECRI has agreed to collaborate with the proposed Australian Patient Safety Foundation in providing this service to hospitals and individuals choosing and buying new equipment in this region.
Establishing the need for equipment
Hospital equipment committees and administrators develop a 'feeling' for which people in which departments are genuine in their requests for equipment, which people know what they want and why, which people dream up 'wish lists' without due consideration to financial or other constraints, and which people are dishonest.
A request for equipment needs to include details of the equipment, including its name, make, model Anaesthesia and il1lensive Care. Vol. 16, No. J, February, 1988 number, accessories, options required, supplier and cost (supported by a recent quotation). A description of the use to which it will be put, where it will be used, and any implications in terms of building modifications, plumbing, gas services, air conditioning or electrical services is also necessary. Knowledge of whether it is new or replacement equipment is essential, with supporting arguments, since replacement of an irreparable piece of essential equipment may be considered in a different light to purchase of new technology. Safety of patients or staff is also a major consideration.
Where necessary, support from other areas, or from support services such as the Biomedical Engineering Department is helpful. From the budgetary point of view, implications of the purchase should be quantified in terms of staff costs, training costs, maintenance costs, running costs, cost of service contracts, and cost of consumables. Where appropriate, these should be balanced against anticipated savings, both with respect to staff and equipment costs. This service is often difficult.
Funding
Funds for equipment purchases may come from a variety of sources, including Commonwealth grants, State grants, the hospital budget, private practice funds, special purpose funds, research grants and donations.
Government grants may be for capital (once only) costs or for recurrent expenditure. Usually, equipment bought with development grants must be maintained from the ongoing hospital budget, which is seldom adjusted appropriately.
In general terms, hospitals have few reservations about purchasing equipment with grant money. Rules and regulations governing Commonwealth, State and hospital funds vary from place to place and from time to time. Both Commonwealth and State governments have made grants of money for the purchase of major items of equipment considered too expensive to buy from the hospital budget.
The South Australian State Supply Act (1985) provides for and controls 'the acquisition, distribution, management and disposal of goods for or by public authorities'. The South Australian State Supply Board allows the purchase of items of value less than $500 at the discretion of the hospital purchasing officer. For items over $500 but less than $3000, three quotes are required. For items over $3000 but less than $ 7 500, the quotes must be in writing, and for items valued at over $7500, tenders must be called.
In calling tenders, specifications for equipment should include details of the scope and role of the Anaesthesia and Intensive Care. Vo!. 16. No. I, February, 1988 item, conditions of use, characteristics, performance, life, reliability, packaging, documentation required, and installation. Where available, Australian standards should be included. The tender document should also include information on terms and conditions of the tender, the closing date, and an expected delivery date for the equipment. The tender process is aimed to be clear, to avoid wastage, to attract tenderers and not to be restrictive. It should not specify excessively, indicate preference, or disadvantage new technology. Obviously there are occasions when the system does not achieve its aims. Evaluation of tenders is based on technical, economic and safety factors. It is important to determine exactly which options, accessories and consumables are to be supplied, as well as what the precise conditions of the warranty are.
Waiver of tender is possible sometimes when the need is urgent, or for other special reasons such as when there are major questions of compatibility with, or additions to, pre-existing equipment.
Special arrangements often exist for purchase of computing equipment. Hospital or regional evaluation may need to be carried out and management groups must often be involved. There are often agreements which favour an item of equipment of local manufacture, provided that the item is equal in terms of technical specification, quality, performance, delivery and servicing provisions.
Leasing of equipment is possible under certain circumstances, bearing in mind that leasing costs must be absorbed into the budget. Where applicable, currency exchange rates and conditions of payment are important.
Management's problem
The hospital and the Government has a major problem in deciding how to allocate decreasing funds, since it must not only fund clinical and diagnostic equipment, but also all other equipment. Shopping lists range from multimillion dollar items like nuclear magnetic resonance imagers, computer tomographic scanners and lithotrypters, to hundreds of dollar items like the more expensive consumables. There may be some benefit in using the SELECT© service described above, as an objective detailed cost analysis is provided together with comments from other users on clinical value, reliability, and service. ECRI has reported that the use of SELECT© has led to savings of over 60% on items such as infusion pumps in a 450 bed hospital.
Responsible decision-making
Every hospital needs a mechanism by which it can be as sure as possible that a decision to purchase equipment is a correct one; there are many examples of this not having occurred. A small equipment committee which takes advice from the Finance Department, the Biomedical Engineering Department, and appropriate members of medical, nursing and scientific staff, and which follows a careful procedure, is less likely to make recommendations resulting in costly mistakes. There should be a mechanism to review equipment-purchasing decisions, and to subject these to appropriate internal or external audit. It is important that each dollar be spent effectively.
Hospital Acceptance Checking, Maintenance, Calibration and Documentation of Electro-Medical Devices
J. B. ROBSON AND A. H. ILSLEY
Key Words: EQUIPMENT: alerts, calibration, checking, documentation, hazards, inspections, liability, policy, safety standards To minimise the risk of equipment-related hazards and inopportune failure, to maximise equipment accuracy, and to increase the working life of devices, it is desirable that hospitals have a policy governing the use of equipment. This written policy should detail that all equipment, before use, must pass hospital 'acceptance' and safety inspections, must have plans set for routine safety checking, maintenance and calibration and must have provisions made for repair in the event of breakdown. All details of the above must be documented. The policy should also detail who is the 'testing authority' and with whom liability rests if the policy is contravened.
Such a policy is in effect at Flinders Medical Centre. Some aspects of its implementation by the Biomedical Engineering Department (as one of the designated 'testing authorities') are described as an example of a system for equipment management.
Hospital acceptance and safety inspections
The Standards Association of Australia and other Standards Associations and agencies have published 'standards' which take many forms including specifications for equipment, products and materials, codes relating to such matters as procedures, practices, design and installation, methods of analysis and test, and guides containing glossaries of terms and nomenclatures.
Many of these 'standards' relate directly to devices used in Health Care, and several relate directly to the testing of equipment intended specifically for medical use. It is highly desirable that equipment used in a Health Care facility meet these minimum requirements and must therefore pass the appropriate tests before use.
Some of the tests are potentially destructive and therefore there is significant resistance to their implementation. These are usually carried out by a National or State authority on one typical example of the equipment 'type'. For certain classes of equipment, further follow-up testing on random samples may also be required. This testing is called 'type' testing and is not to be confused with the in-house hospital acceptance testing. Occasionally the Biomedical Engineering Department undertakes engineering evaluations on new equipment products appearing on the market. As with 'type' testing, these evaluations are not to be confused with acceptance tests.
Acceptance testing is the application of inspections and non-destructive tests on all items to be used in the hospital. The inspections and tests include the following: I. An inward goods inspection, which is a check for any physical damage which may have occurred during transit, and is also a verification that all components (including manuals) have been delivered; 2. A technical inspection, which comprises nondestructive physical and electrical inspections or tests to ensure compliance with the relevant standards, safety codes and tender specifications. If the item contains a patient circuit, further electrical tests are applied to
